Recurrent establishment of de novo centromeres in the pericentromeric region of maize chromosome 3.
Centromeres can arise de novo from non-centromeric regions, which are often called "neocentromeres." Neocentromere formation provides the best evidence for the concept that centromere function is not determined by the underlying DNA sequences, but controlled by poorly understood epigenetic mechanisms. Numerous neocentromeres have been reported in several plant and animal species. However, it has been elusive how and why a specific chromosomal region is chosen to be a new centromere during the neocentromere activation events. We report recurrent establishment of neocentromeres in a pericentromeric region of chromosome 3 in maize (Zea mays). This latent region is located in the short arm and is only 2 Mb away from the centromere (Cen3) of chromosome 3. At least three independent neocentromere activation events, which were likely induced by different mechanisms, occurred within this latent region. We mapped the binding domains of CENH3, the centromere-specific H3 histone variant, of the three neocentromeres and analyzed the genomic and epigenomic features associated with Cen3, the de novo centromeres and an inactivated centromere derived from an ancestral chromosome. Our results indicate that lack of genes and transcription and a relatively high level of DNA methylation in this pericentromeric region may provide a favorable chromatin environment for neocentromere activation.